Selective actions of anesthetic agents on membrane potential trajectory in bulbar respiratory neurons of cats.
The effects of two anesthetic agents, halothane and thiopental, on the membrane potential trajectory of respiratory-related neurons in the ventral respiratory group were investigated in decerebrate cats, of which the carotid sinus and vagal afferents were denervated. Infusion of halothane (2% for 90 s) depolarized the membrane in nearly half of the inspiratory (12/21), post-inspiratory (10/26) and expiratory (4/6) neurons and caused hyperpolarization in the rest of the population. Thiopental (2.5 mg/kg i.v.) produced depolarization in 11 inspiratory and 10 post-inspiratory neurons and hyperpolarization in 1 expiratory, 4 inspiratory and 7 post-inspiratory neurons. In both hyperpolarized and depolarized neurons, reduction of the respiratory membrane potential fluctuations and an increase of input resistance were commonly observed. Both drugs depressed spontaneous firing in most of the neurons studied. An increase of firing was observed in 9 out of 47 depolarized cells. These two contrasting effects on the membrane potential trajectory occurred similarly in the known groups of respiratory neurons, but the response of a given cell was consistent for the two anesthetic agents. The present results demonstrate that the anesthetic drugs exert various influences on the ventral respiratory group neuron population in maintaining the membrane potential trajectory and discharge activity. This may reflect a functional heterogeneity in the bulbar respiratory network of neurons.